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NEW TECHNIQUES TO INVESTIGATE THE
ONTOGENY OF SCALPELLID BARNACLES.
AND THEIR PHYLOGENETIC IMPLI-
CATIONS

Scalpelid bamacles (Thosacica: Lepadomorpha: Scalpel-
lidae) are stalked. with a capimlum bearing more than five
calified vr purtly calcified plates. They are poorly known and
have been rare in museum collections. Species descriptions nic
often based on one or tew specimens., It is often difficult
assign species 1o many of the propused scalpethd genera, This
paper describes lechniques being develaped ta provide compre-
hensive descriptions of recent rich Australian collections. As
some species are known by only a tew individuals, emphasis
has been placed on techniques which minimise (raunm (o the
specimen, Conchologicil 1echnigues, deseribed as desiructive.
semi-destructive and non-destructive. are used to examine the
culearcouy capilular plates, since the srrngement of these 1s of
systematic, ontoyenetic and phylogenelic signilicance, Con-
siderilion is also given (o slgining technigues, sincd descrip-
tions of morphotogical detutls of trophi. cieri and complemental
oe dwurl males (il presend) am Jaching for many species.

Conchological Techninues

Destructive jechnigues. These are 1he convennonal dissee-
tign techniques. In some scalpellid species the caprtular plakes
arc eovered by orembedded in athiek, atien opague membrane,
and removil of the membrane undror dissection vl the plates is
necessary, These destructive techniques may be agceprable it
seyeral specimens are available, They are notsuitable il only o
lew apecimens cxist, ur for ontogenctie studics. The Inheren
possibility exists that plates may be lou inadvertently duting
dissection and the possibitisy of damage to fragile plates is also
very real,

Semi-deszructive wechniques, A, Bisection of the specimen.
followed by back-lighting, pravides an accuate representalinn
of the relative positions of Lhe capitular plates. The success vl
this eelmigue Jepends on Lhe relative thickness al the capitulac
plates, their proximity to one gnother, and the thickness of the
mvesting membrane,

B. Cleured (transparent) and stained specimens are widely
used for vertehrate osteelogical studies. Preparation of such
specimeny tnvolves lissue maceration in alkaline solupions
(KOH or NaQH), or ussuc digestion by proseolytic enzymues
{e.g. Irypsin}, Bones ate then stained tor manimunt dehineton
and visibility.

Thoracicans exhibit shells composed of CaC0x, manly in
the form of calcite, with linle phosphale or urganic matler, The
calcarcous portion of thé thoracican shell appears during
metamorphosis of the cyprid larva inlu the young bamacle,
Vertzbrate clearing and stainimg technigsies were spphied, saith
modifications. lo scalpellid specimens, Fresh and newly pre-
scrved material was successtully clegred imed KODH, but the
technique can be unpredictable and difficuliies arose with
specimens stored in vasious preservatives {or any length ot
time, The proteolyiic enzyme digestion method was more
successful, It was easier 10 prepare small, delicate specimens,
and capitular plates were not so easily damaged, disturiad o
lost, 1t was also easier 10 <leac old matenal, althongh resuls
were aol always predictable. However, mawienal properly pre-
scrved prior 1o cnzyme digestion generslly yielded goud trany-
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parent siudy specimens. Enzyme digestion is less hyrmul w
the specimens than alkaline maceration. Maximum sitis-
factory enzyme activily occurs at plf 7.5 or above,

For all except very small specimens we temaved the
prosoma before processing because this cnubles the most
1apid ensyme digestion 1o ncour and ninimnses injury to the
capitulum. Dificulties encountered using the enzyme tech-
Mque are: (1) deteemination of the length of time for tissue
digestion, uy speeimens will fall apart and/or disintegrsie it
aver-exposed; and (i) the length of the total process (uplo 2
months in endyme solution). The major advaniage of the
teehnique i » permanent, three-dimensional record of the
capitular plate architeclure.

Namedestructive techmgues. Scalpellid specimens were
N-rzved (another vertebrale nuteological technique) with Lthe
assumption that the catcarcous capituler plates would be
radio-opaque. T'he technique is quick, economic and gasy to
adapt to a variety ol sizes of Specimens. A permanen| recond
is obtained of the celative positions of the plates. The tech-
nique is excellent for both unlological and comparstive stu-
dies, An advanitage of the process is that the whale animal
may b kepl intacl, which is impartant when only anc of 8
tew specimena are known. However, we hiave found it pref-
erabls 0 use hisecicd specimens [0 prevent *shadowing' of
paired plales on the N-ray image. which can somelimes
mnder conchaloglenl (nterpretation,

Soft-part Morphotopy

We have adapted methods previously crmployed by cir-
ripede workers. A variety of biological stains were used to
cxaming exteendt and internal morphologival details (fast
wreen, methyl blue, lignin pink. chlurueol bluck, sulophenyl
blue) We obtained excellenr results with hgnla pink and
solophenyl blue. Suitably stained mutenial wis mounted in
cotn syrup dibuied 30540 with distilied waer.

Conclusion

In the speciens siudied consisicnt motphalogical and
concholagical differences are recognizable between e
major subtamilies of the Scalpellidae (setsu Zevina, 1981).
Al the supra-specific level these appear to be few grosy
ditferences in appendages between species bul difterences in
the Lorm of the cupitular plates wre demonstrable. Criteria for the
presently proposed genera need o be more cntically defined,
cspeciadly in the Arcoscidpellinge, with due regard 1o eptogenctic
varistions in morphology nd budy anatomy, complemental und
Jwirt males anatomy, a5 well as peographic and bathymetrie
distributions, Much more sustained, deep-water callecting necds
to be done, not oaly in Australia but elsewhere, before s proper
understanding of taxonomic vanation in the Scalpellidae van be
redehed, Only themwilt Lheir phy logeneticevolutionbe elucidsted,
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